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Moscow, Nov. 1960, pages 93-95 
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AID P ~ 989 
Subject : USSR/Engineering Pe 
Card 1/] Pub. 11 . 3/13 nz 

Authors : Rasatkin, p, S. and Rakhovskiy, Noor: | a 
Title | * Special features of the Welding of ‘becsemer steel 


Periodical “?) Avtom. svar., 7 45, 24-37, go 1954 . ar 

Abstract : The complicated deoxidation of Bessemer Stee] With liguia 
cast fron, ferrotitaniun and aluminum de discussed, Vari- 
ations in the Merostructuray and mechanical Properties 
are analyzeq in relation to the Proportion Of the de. 
oxidizing additives, Eight tables, 23 charts, 2 ntero- 
Photographs and 4 Russian Preferences (1934-57) ° pi he 


Institution . Institute of Electric Welding im. EB. 0, Paton 
Submitted * Je 15, 1954 . 
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AID P - 5413 
Subject : USSR/Engineering 


Card 1/1 Pub. 11 - 3/13 

Authors : Kasatkin, B. S., N. I. Kakhovskiy, and Yu. N. Vaknhnin 

Title : Carbon dioxide welding of alloyed steels 

Periodical : Avtom. svar.,7/ 5, 19-21, My 1956 

Abstract : The authors describe the results of experiments in the 
development of suitable electrodes for carbon dioxide 
welding of alloyed steels and present data on the 
powdered electrode wires as most adaptable to the pur- 
pose. Three graphs and 1 table; 2 Russian references 
(1955) and 1 German reference (1956). 

Institution : Electrowelding Institute im. Paton. 


Submitted : No date 
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Welding 3t.4 and SKhI-1 steels in an atmosphere of carbon dioxide, 
Avtom, svar, 10 no, 561-63 30 '57. (MIRA 10112) 


1, Ordena frudovogo Krasnogo Znameni Institut elektrosvarki im, Ye.0, 
Patona AN USSR, 
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Welding thin "chromansil" steel sheets with carbon dioxide 
protection. Avtom.avar. 10 no.6: 255-58 NeD 157. (MIRA 11:1) 


1,Ordena Trudovogo Krasnogo Znameni Institut elektrosvarki in. 
Ye.0. Patona AN USSR. 
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SOV~135-58-2-2/18 
AUTHORS: Kakhovskiy, N.I., Candidate of Technical Sciences, and Poni- 
zovtsev, A.M., Ezgineer 


TITLE: The Automatic Welding of 20KhMA-Steel in Carbon Dioxide 
(Avtomaticheskaya svarka stali 20 KhNA v uglekislom gaze) 


PERIODICAL: Svarochnoye proizvodstvo, 1958, Nr 2, pp 7 ~ 10 (ussR) 


ABSTRACT; Information is presented on tests carried out on forged and 
heat treated "20KhMA" steel and on the development of elec- 
trode wires for welding this steel. The described experi- 
ments permitted the optimum seam metai composition to be 
obtained ( up to 0.10 % Cs 0.9 to 1.5 7 Mn; 0.25 to 0.45 % 
Si; 0.8 to 1.0 % Cr; 0.4 to 0.5 % Mo. } which is ensured JY 
the use of a powder wire ( 0.12 to 0.14 C6; 1.9 to 203 % Mn; 
0.8 to 1.0 % Si; 0.8 to 1.1 % Cr; 0.4 to 0.5 % Mo and not 
over 0.03'% S and P) or a common wire ( up to 0. a0 % C3; 1.6 
to 1.9 & Mn; 0.65 to 0.80 % Siz 0.8 to 1.1 % Or; 0.4 to 0.5 % 

Cate Mo and not over 0.03 %S and P). 


There. are 4 ‘tables,°4 grapha, ‘1 diagran,’ 1 photo and 5} re- 
ferences, 4 of which are Soviet and 1 English. 


ASSOCIATION: Institut elektrosvarki imeni Ye. C. "Patona AN USSR (Insti-. 
_ tute of Electric Welding imeni Ye. 0. Paton, aS UkrSSR) _ 
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AUTHOR : Kakhovskiy, N.I. SCV -125~-58~2-4/11 
peeven iy Bete 5c 


Structure and Properties of Zones Adjacent te Seams in "2Knh13" 
Stee! Weld Joints (0 strukture i svoystvakh okoloshovnoy zony 
svarnykh soyedineniy stali 2?Kh13) 


PERIODICAL: Avtomaticheskaya svarka, 1958, Nr 2, pp 30-36 (USSR) 


ABSTRACT: As the existing data on the weldability of "2Kh13"~steel 
{0.16 - 0,24 % 0; 12 - 14 % Cr) is contradictory, : 
an examination of the structure, hardness and existerse of 
cracks in zones adjacent to seams cf such steel, welded in 
carbon dioxide was made, It was found, that this steal, up 
to a thickness of 12 mm, can be successfully welded without 
preheating according to specified optimum welding process 
parameters. [n the zone adjacent to seams, heterogenous struc- 
ture, composed af soft grains of low-carbon alloyed ferrites 
and hard grains of acicular ferrites, is formed. This causes 
increased hardness and brittleness of the metal. Subsequent 
high annealing at temperatures of 700" = 750° C is necessary 
for softening the metal and obtaining satisfactory quality 
of weld joints. 
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SUBMITTED: August 19, 1957 


1. Steel--Welding 
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AUTHORS: Kakhovskiy, N.I. and Ponizovtsey, A.M. SOV 125-58 
ae ta sora 


TITLE: Automatic Welding of Movable Annular Butts Without Under- 
laid Support Rings (Avtomaticheskaya svarka povorotrykh 
kol'tsevykh stykov bez podkladnykh kolets) 


PERIODICAL: Avtomaticheskaya svarke, 1958, Ur 3, pp 93-95 (USSR) 


ABSTRACT: The article gives general information cn different methods 
(Soviet and foreign) of welding annular butts withors urn- 
derlaid support rings, and descrides a new technology of 
welding in carbon dioxide with the aid of pn a.c, welding 
generator with special stable outer characteristics, deva- 
loped at the Institute of Electric welding imeni Ye.Q. 
Paton. Teste were carried ovt on tubes of 529 am in dia-~ 
meter, with a wall thickness of 8 mn. Greut attention was 
devoted to obtaining a stable welding without burning the 
first seam layer. Different welding technologies and eles- 
trode positions were tested. The optimum welding technolo- 
&y which obtained Satisfactory results is given in a table, 
A two-are automatic device fed by two d.c. power sources 
is recommended. One of the arcs is used to weld the roct 

layer in a semi-vertical position of the electrode. ‘The 

Card 1/2 second arc welds the next layer in a lower position of the 
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SOV 125-58-3-15/15 
Automatic Welding of Movable Annular Butts Without Underlaid Support 
Rings 
electrode, 


There are 2 diagrams, 3 PHCLOETADIS) 1 table and 7 refer- 
ences, 5 of which are Soviet, and 2 English. 
OR Dana Trevevege VRASNEGO Dnamey, 

ASSOCIATION: Institut elektrosvarki imeni Ye.0O. Patona AN USSR (tasta-. 
tute of Electric Welding imeni Ye.0. Paton AS UkrSSR) . 


SUBMITTED: September 16, 1958 
1. Pipes--Are welding 2. Arc welding--Equipment 3. Carbon 
dioxide--~Performance 4. Arc wedding~-Test results 


Card 2/2 
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AUTHOR: Kakhovskiy, N-.I., Candidate of Technical ¢ 
Qe ee 
TITLE: The Welding of High-Chrome "2Kh13" Steel in Garbon Dioxide 


(Svarka vysokokhromistoy stali 2Khl14 v srede uglekisiogs 
gaze) 


bal x 
PERIODICAL: Avtoma-icheskaya Svarka, 1958; Nr 4, pp 44-54 (USSR) 


ABSTRACT: Heat~resistant stainless steel "2Khi3" is extensively. used 
for turbines and particularly for gas turbines. All weld- 
ing on turbines has thus far been done manually. This 
article describes an experiment to find cut if steel "2Kh13" 
can be welded automatically in carbon dicxide: The cnsmisc- 
al composition of the steel used corresponded to the 
"GOST 5632-51" standard. The electrode wires "Gv-~2Kh13" 
and "Sv-OKh14" by "GOST 2246-54" and two experimental powder 
wires had the composition indicated in Table 4. The optimum 
content of ¢tloying elements in the weld metal was found 
to be the following: chrome up to 13.0%, silicon 0.30- 
0.35%, titanium 0,15-0.25%. Specimens vere tested on 
sensitivity to thermic aging aud for long-run strangtn 
(100,000 hrs) at temperaturen 95 A0NT to §N0° C. Standard 

Card 1/2 wire "Sv-2Kh13" and "Sv-OKhi4" san te recommended forly for 
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The Welding of High-Chrome "2Kh13" Steel in Carbon Diozide 
turbines working under temperatures velow 45ne CO) wth 
nealing in 700° ¢ after Welding, Further invastige ions 
are neaded for assuring equal Strength in Long 
weld and the base meta? ang bette 
cold cracks, The electric a ( 

. dioxide, automatic and SeMi-automatic, of steel os aa 
is found to be very applicable, Austenitio electrede wire 
had proved unsuxtable for the Purpose, The 


articles coz. 
tains details on the experiments and 6aa Tcaditions: the 


There is 1 drawing. 6 Photographs, 2 graphs, 4 ables, and 
4 references, 3 of which aré Soviet ang + Bngiiat 
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SUBMITTED; January 20, 1958 
AVAILABLE: Library of Congress 
Card 2/2 
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AUTHOR i ~_Kakhovskly, N.JesGandidste of Technical Setences 125.59-6-7/14 


Structure and Properties of Zones Acincant to Seems of 
Kh47Ne-Steel Weld Joints (QO strukture i svoystvakh okoloshov- 
noy zony svarnykh soyedineniy iz stali Kh47N2) 


PERIODICAL: Avtomaticheskaya Svarka, 1o5aJiNr 6, pp 64 - 75 (USSR) 


ABSTRACT; The described experiments were carried out to find ways of 
welding "Kh47N2"-steel (up to 8 mm thickness) without pre- 
heating, i.c. eliminate pre-heating, which is an expensive, 
laborious and difficult operation. The changes in the micru- 
structure of the metal adjacent to welds were studied. ‘The 
results of experiments proved that "Kh17N2" steel up to 8.mm 
thick can be successfully welded without pre~heating. Subse- 
quent annealing at 700 + 20 C is necessary. The technology 
of experiments is described. There are 5 micro-photographs, 
1 figure, 1 graph, 5 references, 3 of which are Soviet and 
2 English. 

ASSOCIATICN: Ordena Trudovogo Krasnogo Znameni Institut elektrosvarki imeni 

Ye.@. Patona AN UkrSSR{Order of Labor "Red Be.wmer" Institute of 

Electric Welding im. Ye. 0. Paton, AS UkrSSR) 
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AUTHOR: Kakhovskiy, NI; SOV~125-58-9-6/14 
ee ; : 
TITLE: Mechanical Properties of Joints in Acid-Resistant "Eh17" 
Steel Yelded in Carbon Dioxide With Austenitic Rods (Mekha~ 
nicheskiye svoystva svarnykh soyedineniy kislostoykoy stali Khl7 , vy* 
Polnyayemykh v uglekislom gaze austenitnoy provolokoy 


/, 
PERIODICAL: Avtomaticheskaya svarka, 1956,/Nr 9, pp 37-39 (USSR) 


ABSTRACT: Experimental tests were carried out on welding "Kh17" steel 
in carbon dioxide with "Sv-OKh18N9" and "Sv-Kh25N20" elec- 
trodes:(composition of which is given in a table) for the 
purpose of determining mechanical properties of welded joints. 
It was stated that the use of austenitic electro“as produces 
the necessary chemical composition of the weld metal, on- 
suring acid and scale resistance, as well as satisfactory 
mechanical properties, similar to those of the base metal. 

Crrrd—42 There are 3 tables and 1 Soviet reference. 
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48(7), 25(1), 28(1) S0V/125-59 -5-2/16 


AUTHOR: Kakhovskiy, N.I.; Candidate of Technical Sciences 
a ea 
TITLE: To Obtain High Durabiiity of Welds when Automatic~ . 


alloy-Welding Steel 30 Kh GSA in Garbon Dioxide. 


PERIODICAL: Avtomaticheskaya svarka, 1959, Vol 12, Wr 5 (74) 
| pp 22-07 (USSR) 


ABSTRACT: The article presents experimental data on the dependen- 
: cy of the mechanical qualities of welds from the con- 
tents of Ghrome, manganese, molybdenum and. vanadium 

after a special heat treatment. For the experiments, 
electrode wires were used, which contained different 
quantities of manganese and chrome. Some electrode 
wires also contained small quantities of molybdenum 
and vanadium. 10 mm thick V-shaped samples of steel 
type 30 KhGSA were welded without preheating and with 
carbon dioxide in three plies. The welding conditions 
were I = 340 - 360 A; U= 28 - 30 V3; V = 23 m/h and 
the output of carboh dioxide 1000 - 1100 ifn. It is 

Card 1/9 ghown, that the durability characteristics of weldmetal 
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D042/D001 


AUTHORS: | Kakhovskiy, N.I. and Ponizovtsev, A.M. 
ae FONLZOVEBEV, Holle 


TITLE: - feléingana Patching Cavities in Castings of "1Kh20N3G wet Steal 
in Carbon Dioxide 


PERIODICAL:  Avtomaticheskaya svarka, 1960, Nr 3, pp 12-18 


ABSTRACT: Information: is given on experiments with welding "LKh2ON3G3D2L" 
ferrito-austenite Breg) which is to replace, the rapidly wearing 
s 


and corrosive "20GSA""' "steel used for blades and other parts of 
Were tiebseeo? ares The development of welding technology for the 
new steel was the purpose of experiments conducted at the . 
<har'kovskiy turbinnyy zavod (Khar!kov Turbine Plant fRet.. i/; 
‘the TSNIITMASH /Ref. 27 and the Institute of Electric Weldin 
imeni Ye.Q. Paton UkrSSR [Ref . 3/. The composition of the 
~ "TKnH20N3G3D2L" steel is the following (in %): up to.0.10 ¢; 
203 ~ 3-0 Mn; 0.3 - 0.5 Siz 18.5 ~ 20.5 Ory 3.0 = 3.5 NS; 
1.8 = 25% Cu; and-not more than 0.03 each of S and P. The 
an : porosity in welds in experiments with powder metal wire was eli- 
Card 1/2 minated by the addition of NajSifg into the wire composition 
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AUTHORS: Kakhovskiy, NaI. and Ponizovtsev, A.M. 
TITLE: Weldi vin KneONSG3D2L" and "20GSL" in Carbon Dio- 
xide 


PERIODICAL: Avtomaticheskaya svarka, 1960, Nr 4, pp 22-26 (USSR) 


ABSTRACT: The described experiments were carried out to find . 
i the proper welding.process. conditions for.welding - 

the two above mentioned. steels.. It was suggested at 
a turbine. plant to make. cast-welded runners.for 
hydraulic turbines,. i.e.. with, blades. of. ferrito— 
austenite ."1Kh20N3G3D2L". steel welded.to.upper and 
lower rims made. of "20GSL" steel. The article gives 
details of experiments. carried.out.for this purpose 
with semiautomatic welding in CO,. "1Kh20N3G3D2L" 
steel was. made up of: 0.10% G, 370% Mn, 0.49% Si, | 

Card 1/2 20.0% Gr, 3.0% Ni, 2,0% Cu, and "20GSL" steel of: 
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AL61/A030 
AUTHORS: Kekhovskiy, N.I.; Langer, N.Aw: Ponizovtsav, A.M, 
TITLE: Electrode Wire for Welding Low-Alloy Steel Ship Hulls in Carbon 
Dioxide 
PERIODICAL: Avtomaticheskays svarka, 1960, No. 12, pp. 75 ~ 78 
TEXT: 


~13/45A) electrodes in manual welding, as well 


semi-automatically in ca have a low 2orrostion resisvance itn 
reason for this is a lowSr electro-chemicali potential in weld metal than in base 
metal, i.e., the weld forms the inode in the a 
chromium to weld metal raises the corrosion rasplecanse. 


Institute im. 
for use and called Ca-08XTC (8v-08knGs) . 
0.10% C; 1.4 - 1.78 Mn; 0.6C 0.85% 31; 
maximum 0.03% $8 and P {each),’ 
of different sompositions, 
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Ye ©. Paton has developed a new elaatrods Wire that 1s recommended 
iss chemical romposttion is: 
®.8 - 1.1% Or; saxtmam 0.3% NL; 
fhe experiments ware 
made in a special machtre 
tape into a pipe and filling the pipe Simi] taneousiy with powder, 
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62a water, The 


An addition of 0.7 - 1.0% 
The Eleatria Welding 
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cerried out with powder wire 
by tending low-carbon steel 
The filied pips 
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8/125/60/000/012/011/014 
A161/A030 


Electrode Wire for Welding Low-Allo; Steel Ship Hulls in Carbon Dioxide 


was pulled through a die to reduce diameter and sampress che core, The cemposi- 
tion of ship hull steel used in experiments. lO XCHB {i0ZrSND} is: 0.00% C3 
0.61% Mn; 0.80% Si; 0.80% Cr; 0.55% Ni: 9.46% Cu; max, 0.03% 3 and P Caen: 
The mechanical properties of welds produced with all of the tried wires were 
satisfactory. There are 2 figures, 2 tables and 2 Soviet references. 


ASSOCIATION: Ordena Trudovogo Krasnoge Zmameni Institut elektrosvarkt im. Ye.0. 
Patona AN USSR (Electric Welding institute "Order of the Red 
Banner of Labor” imeni Ye.0, Paton of the AS UkrSSR) 


June 29, 1960 
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KAKHOVSKIY, 3. I; Lavage, N.& ; YUSHCHENKO, K. A. 


Blectrodes for welding SKhI-type steel plating for ship bulla. 
Avtom. svar. 13 no.8:26=32 Ag '60. (MIRA 1328) 


le Ordena Trudovogo Krasnogo Znameni Institut elektrosvarki 
im. YeeO. Patona Aw USSR. 


(Ships~-Weld ing) (Electrodes) 
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KAKHOVSKIY, Nikolay Ivanovich, Kand,tekhn. nauk; GOTAL'SEIY, Yusef 
Nikelayevich, kand.tekhn,nauk; TRUSHCHENKO, Anton Antonovich, 
ingh,; ROMANOV, B.¥., red.; SOROKINA, S.L., raées EU ONSRATA 
M.D., tekhn.rad.¢ PERSON, MLN,, tekhn.red. 


(amtomatic and semiautomatic welding] svtomatichoskaia 1 polu- 

a‘rtomaticheskaia svarka, Moskva, Vees,uchebno=pedagog.izd-v0, 

1961, 422 p. : (MTBA 14212) 
(Blectric welding) 
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\.2300 A161/A133 


AUTHOR: Kakhovskiy, N. I. 
—— a le 


TITLE: Carbon dioxide-shielded welding of X17H2 (Khi7N2) steel 


PERIODICAL: Avtomaticheskaya svarka, no, 2, 1961, 33-39 


TEXT: Information is given on the technique and the results of tests, 

The Khi7N2 steel grade is -a high-strength. structural’ grade that is also used for 
gas turbine parts for service not exceeding 500 C,° and can replace the "18-5" 
grade in chemical: equipment where the concentration of nitric acid is not higher 
than 56%, No data are available on machine welding of this steel, and the pur~ 
pose of the tests was to develop a technology for the CO, -shielded process, The 
Kh17N2 is a standard steel (GOST 5632-51 standard) of the following composition: 
(%) 0,11 - 0.17 C, up to 0.8 Mn, up to 0,8 Si, 16-18 Cr, 1.5 - 2.5 Ni. It needs 
tempering at 680 - 720°C after welding because of a heterogeneous structure 
forming at the weld - soft low-carbon alloyed §-ferrite grains and martensite- 
like acicular grains, The tested electrode wires were: 
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8/125/61/000/002/002/013 
Carbon dioxide-shielded welding ... A161/A133 


temperatures, The positive effect of Ti consisted in the refining and des- 
orienting action on the crystalline structure, and the ferritizing effect of it 

was weakened by Mn as well as C migrating in higher quantities from the wire into 
the weld metal in the presence of Ti. The obtained data show that welds with 

more than 14% cr were subjeot to embrittlement if held for some time at tempera- 
tures of 400 - 500°C; Khi7N2 steel tended to aging at 450 - 500°C. Both the 

base metal and welds had a low impact strengh at room temperature after aging, 

but. satisfaztory impact strength at high temperatures, Tempering at 600-700 C 
eliminated the brittleness of the aged metal, but longer holding at critical 
temperatures made it brittle again, which is apparently due to the changing 

lattice of §-ferrite. The acid resistance of welds from Sv-O8Kh18NEGT wire was 
equal to the acid resistance of the base metal, It is recommended to use the 
Sv-O8Kh18N2GT of a composition corresponding to the YMTY277-60 (ChMIU 277-60) 
standard specification, containing up to 0.10% C, 0.9 - 1.3% Mn, 0.25 - 0.65% Si, 
17.0 = 19.C% Cr, 2.0 - 2.5% Ni, 0.8 - 1.36 Ti, and not more than 0.03% S and P 
respectively. ‘The Sv-06Kh14 and Sv-O8Kh14GT (the latter developed for the \ 
welding 2X13 (2Kh13) of high-chromium steel) can be used for joints intended y 
for service at maximum 400°C, The composition of the Sv-O8Kh1L4GT is not given. 
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Oa 


It is a standard wire (GOST 2246-60). "Engineer Z, V. Yushkevich is mentioned 


as having carried out the corrosion tests, There are 4 figures, 4 tables and 
4 Soviet-bloc references, 


ASSOCIATION: Ordena Trudovogo Krasnogo Znameni Institut elektrosvarki im, Ye, 0, 
Patona AN USSR (Electric Welding Institute “Order of the Red Banner 
of Labor im. Ye, 0, Paton AS UkrSSR) 


SUBMITTED: June 24, 1960 
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s/125/61/c00/011/003/012 
D040/D113 


AUTHORS: Kakhovskiy, N.I., Ponizovtsev, A.M., Vasil'tyev, V.G., and 
ents, R.O. 


TITLE: Welding of combination joints of 15Khl1MFB steel with 15Kh1M1F 
and 20 KhMF steels in co, 


PERIODICAL: sAvtomaticheskaya svarka, no. 11, 1961, 20-26 ye 


TEXT: Results are given of experiments, conducted to work out recommendations 


for the welding in CO, of the new heat-resistant 15¥11 Mab (15Kh11MFB) 
steel, proposed by thé Leningradskiy metallicheskiy zavod (Leningrad Metal 
Plant). Data is given on the welding of combined joints of this steel wit 
pearlitic steels jused for steam turbines - 15X1M le (15KhiM1F) and 20XMd 
(20KhMF). Their composition is as follows: 
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lowed by 10 hours tempering at 720°C with cooling in furnace to 200-250°C 
and finally in the open air. Somewhat higher hardness in the fusion zone 
compared to the weld and base metal was due to higher content of carbides, 
but the mechenical strength of the joints was satisfactory. Semiautomatic 
annular butt welding in pipes with 30-40 mm walls was earvied out in the 
horizontal position with pipe edges shaped into an unsymmetric U; the weld . 
root was welded with 1.0 mm wire, dec. of 180-200 amp, 20-22 v, and the 
beads with 1.6 mm wire, 230-250 amp, 26-28 v. Two different semiautomatic 
welders were used for wire of different diameter and into the welding oir- 


suit was connected an_P W248 (us -24) choke, which rgduced spatter a 


stabilized the arc. Og -08 (sv-oskhcsMF) and Ce -o08X2T 
(Sv-O8Kh2GSMF) welding wires oan be used for the pearlitic steel. Data on 
wires of this type is to be found in other Soviet publications (Ref. 1: 

B.S. Kasatkin, Yu.N.Vakhnin, tAvtomaticheskaya svarka", no. 3, 1958; Ref. 2: 
B.S. Kasatkin, Yu.N. Vakhnin, ."Avtomaticheskaya svarka", no. ll, 1959). 

The following conclusions were drawns (1) Sv-O8KhGSMF and §Sv-O8Kh2GSMF wire 
may de employed; (2) Semiautomatic co, welding of annuler joints must be 
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5 /125/62/000/002/007/010 
po40/pl13 


AUTHORS : Kakhovskiy, N.I-5 Yushchenko, K.A.5 Fartushnyy, V-G. 
7 Sitti 


TITLE: Welding materials for new stainless and acidproof steels with low 
nickel content 

PERIODICAL: avtomaticheskaya svarka, no. 2, 1962, 89-90 

w Soviet steels 


ux grades to be used for ne 
According to 


TEXT: Welding wire and electrode and flux | : 
developed as substitutes for steels with 9-12% Ni are recommended. 
TsNIIChN Gata, the applications of the new steels are as follows: 


Approximate applications of the 


substitutes Replaced steel __ subst tutes 
eel = = ae ee ne -_- 


(OKhISN9), For service under atiospher ic re 
conditions and in weakly corro- 

sive media (food industry, etc; 
oxyren machinery} at up to 

~196°C s 


K14P14H (KhL4G14N), OX 189 
KLATL4H3T  (KHLIGLANST), YK18SHD «= (Kh 6N9), 
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Welding materials for ..... » 0040/D113 
Table continued 


RE AW (KhzSan), OX1SH9 = (OKh18N9), In various branches of chemical, 
OX21H3T (OKh21N3T), LKLSHST (IKh18NST), food, and coke-sas industries. 
1X21H5T (1kh21.N5T), , 

OX21HST (CKh21N5T), 

KLSHZALS (Kh18N2AG5), 


XI7H4AL? (KhL7N44G7). 1XisH9T (IKh1SN9T), In chemical, petroleum, food, 

AL7HSTOAB (Kh) N5G9AB) 1X1LSH9 (1Kh1SN9), electrica! and other industries. 

and allied grades 2X18H9 (2Kh16N9),° ° Recommended alse as nonnz metic 
steel. 


OX2THOMT (OKE2INEM2T), LALEHL2M2T (1Kh1SN12M2T), For service in corrosive media 

AL7NBMeT (Kh) 7N3M2T) UALSHL2MBT (1Kh18N1 2639) facetis,; lactic, forme and 

and allied ‘grades. oxalic acids); not recommended 
for service in nitric acid. 
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D040/D113 
IP MIO 


AUTHORS: ~, Kakhovskiy, N.I., Fartushnyy, V.G., and Yushkevich, Z.V, 
or eee 


TITLE: Welding Kh18N2AG5 thin sheet steel 


PERICCICAL: Avtomaticheskaya Svarka, no. 3, 1962, 27-31 


TEXT: ‘The techniques and results are given of welding experiments with a 
new austenite-ferritic steel, X18H 2AT5 or IN -26 (Kh18N2aG5, or EP-26), — 
developed by the Moskovskiy aviatsionnyy tekhnologicheskiy institut (Moscow 


in the manufactures 


Aviation Technological Institute) and suggested for use 


of chemical, textile and food-processing equipment. The composition of a 
Kh18N2a4G5 per UMTY 57-58 (chiry 57-58) is: € 0.1% C, g 0.8% Si, € 0.030% 5, 


Steel 
%& phase was revealed in it 
nd gas-shielded arc welding 
wo standard electrode wire 
al properties and corrosion. 


S 0-055% P, 426% Mn, 17220% Cr, 1.5$2.5% Ni, and 0,15:0.25% N, 
used in experiments was 3 mm thick. About 40% 
by X-ray structural analysis. Automatic subare a 
was tried and an AH-26 ( AN-26) welding flux and ¢ 
grades were used. Welds were tested for mechanic 
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. fhe test results show that embrittlement occurs at AT5°C, there is no 
tendenay to intercrystalline sorrosion before heat treatment, and a very 
high tendency to it after 2.5 hrs heating at 650°C with subsequent air 
cooling. Subsequent heating for 2.5 hrs at 650°C eliminated the tendency te 
intercrystalline corrosion but did not completely restore the general cor- 
rosion resistance in boiling 56% nitric acid. The following conclusions 
were dawn: (1) ‘The Kh18N2AG5 (EP-26) steel can be used as a substitute 
for 18-8 type steels in the fabrication of welded equipment for chemical and 
food-processing machinery; (2) any arc welding process can be used for 
welding this steel; (3) welds produced under normal conditions (with moderate 
power per unit length need no subsequent heat treatment. However, @ 
tendency to intercrystalline corrosion develops after long-term holding 
within the critical temperature range (500¢800°C). | Minimum possible current 


at maximum speed must be used; (4) the 0X18H 9 2@ (3H -606) 


[oxniengF2s (EI-606)] and @g-10X 20H 15 (Sv-10Kh20N15) wire grades oan be 


used for subarc process and for CO) welding; (5) further investigations are 
necessary for welding Khl8N2aG5 steel of more than 3 mm thickness. 


Welding Khl6N2AG5 ... 


There 
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* AUTHORS: Kakhovskiy, N.I. and Yushchenko, K.A. 
TITLE: Slectroslag welding of lOKALANDL high-chromium steel 


PERIODICAL: . Avtomaticheskaya svarka, no. 5, 1962, 92-93 


TEXT: The Institut elektroo aii ia: Ye.0. Patona (Zlectric Welding Institute . 
im. Ye.0. Paton) investigated the weldability of 10% 14 HOS) (LOKhI4NDL) mar- 
tensitic high-chromium stcel which is to replace the cavitation-prone 20T JI : 
(20GSL) grade now used for water turbines. Preliminary tests of LOKhL4NDL for 
cavitation end wear resistance gave satisfactory results. As electroslag welding a 
is already being used in the production of radial-axial-flow turbine wheels, the 
Tnastitute developed clectroslag welding techniques with consumable plate elec- 
trode for joining LOKHL4NDL and 20CSL with LOKHIANDL elements of up to 100 ma 

’ thickness. For welds in LOKhL4NDL it is recommended to use Cg -10X 13 (Sv- 
1OKh13) and @B-X25H13 (Sy-Kh2sNl3) filler wires, and an AHd~GA (ANF-SA) 
flux. The consumable plate is made of 5 m thick strip of 10%13 (40Kh13) steel, 
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$/125/62/000/005/010/010 
Electroslag welding of .... pod0/DLL3 
and the spirals are made of the same steel as the filler wire. The process is , ; 
conducted with 2 electrodes, electrode feed rate of 1402160 m/br, 37239 V; i 

- 35440 mm slag bath depth, two welding electrodes 3 mm in dianeter. Preheating §. 
unnecessary, but post-tempering for 6-12 hr at 700220°C is required, with fur- — 
nace cooling to 250°C and subsequent air cooling. The use of chromium-nickel, 
wire ensures high plasticity of weld metal without heat treatment, but lower 
yield limit than in the base metal. No cracks were found ‘in welds and in the | 
wealness zone after welding when the reconmended technique was used. 20GSL: can’. 
he welded to JOKhI4NDL steel with Sv-Kkh2sN13 wire, an AHe> ~6 (ANF-6) flux, and ° 
the same consumable plate as in welding JOKhL4NDL, but with a 10 ma cladding : 
sheet of X25H20 (Kh25N20) steel welded to the edge of the 200SL steel element : 
to obtain 1$-8 type metal. Subsequent high tempering eliminates the slight, har-, 
dening of the lOKhL4NDL steel element at the weld and makes the joint plastic. | 
Carbonization and increased hardness caused by tempering in the fusion line with: 
20GSL steel must be eliminated by normalization at 1020°C with subsequent tem- 
pering at 700°C. The welding of 100 mn thick joints between lOKHI4NDL and — ie 
40GSL is to be done with electrode feed of 1503170 m/hr, 39}-41 v, slag bath depth 
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AUTHORS + Kakhovskiy, N.I., and Fartushnyy > y.G.. 
TITLE: _ Welding technology for stainless KhL4G14N3T (1711) steel 
PERIODICAL! “avtomaticheskaya svarka ; no. 7, 1962, 71-80 


TEXT: X14ra4e3T (Kh14G14N3T) ord 4711 (E711) is a Low-temperature steel develop- 
ed by the TsNIIchermet and recommended for the oxygen jndustry.as 4 substitute = 
for 18-6" steel. Experiments are described im which the proper technology has 
peen found for manual, automatic submerged-arc and CO -shielded welding of this — 
steel. The composition of Kh1l4GL4N3T per TOCT 5632-61 (GOST 3632-61) is aS : 
follows: & 0.1% 6; 13-15% Mn, < 0.8% Si; 13-15% Cr, 25-3 5% Ni; (c-0.02) x 5 +... i 
9.6% Tis & 0.02% Ss< 0.035% P- Steel supplicd for experiments from the Welektro-:' 
‘gtal!™ Plant contained 9.09% 6, 13.67% Mn, 0.33% Si, 14.40% Gr, 3.11% Nis and 
- 9,50% Ti. The results of experiments are shown in tables and photomicrographs. 
Conclusions: This steel can be used as a substitute for 116-8" in welded equipment 
destined for service under pressure at temperatures down to '-196°C, is weldable ; 
by any arc welding process and requires no heat treatment after welding. : A 
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Welding technology for ...... i 
. 
ASSOCIATION: Ordena Trudovogo Krasnogo Znameni Institut elektrosvarki im. 


Ye.0. Patona AN USSR (Electric Welding Institute "Order of the Red | i 
Banner ‘of Labor" im. Ye.0. Paton, AS UkrSSR) © 


SUBMITTED: guly 13, 1961 
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= a "  - * g/195/62/000/012/001/004 
}.Ar»ev A006/A101 | 
AUTHORS;  Kakhovskiy, N. T., Fartushnyy, V. @., Yushchenko, K, A., Didebulidze, 

. DV . 


TITLE: Investigating intercrystalline corrosion of the weld-adjacent zone 
metal in X28 AH (Kn28AN) steel welded structures 


‘PERIODECAL: Avtomaticheskaya svarka, no. 12, 1962, 1 - 8 


TEXT: The investigation was made: with 2 mm thick steel, containing. (in %): 
© 0.14, Mn 0.61, Si 0.42, Cr 25.7, Ni 1.64, N.0.142, “nis steel is not prone to: 
intercrystalline corrosion in delivery state. However, after heating during, the. nic yl 


welding process (high-temperature heating and rapid cooling) sehsitivity to- 
intercrystalline corrosion appears in the weld-adjacent zone of this steel. The 
authors assume that this phenomenon may be caused a) by the impoverishment in 
chromium of the austenite phase contacting the ferrite (during heating over 
950°C) and b) by the formation of thin non-stable austenite interlayers along the 
ferrite grain boundaries, which are poor in Cr and are rapidly decomposed accord- 
ing to kinetics of martensite transformation. As a result, the resistance of the 
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steel to intererystalline corrosion is reduced, This defect can be eliminated 

by subsequent tempering. ‘The excess carbon igs Singled out of the martensite 

layers, forming complex carbides along the grain boundaries with. prevailing Cr. ---.—..—.... 

content. The boundary layers are softened, Simultaneously with carbide separa- 

tion, the chromium is diffused from the central zones of ferrite grains to the Ne 
+ 


the grains of both phases is equalized and the steel acquires its initial cor- 
rosion resistance, full stabilization is achieved by tempering at 800 - 850°C 
during 1.5 - 2.5 hours. There are 6 figures and 1 table, 

ASSOCIATION: Ordena Trudovogo Krasnogo Znameni Institut elektrosvarki im. 

Ye. 0. Patona AN USSR (Order of the Red Banner of Labor Institute _ 
of Electric Welding imeni Ye. O. Paton, AS UkrSSR) — 


SUBMITTED: June 11, 1962 
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KAKHOVSKIY, N.I.3 FARTUSHNYY, V.G. f 
RLS aOR AE 
Technology of welding Kh14G14IGT (E1711) stainless steel, Avtom, 
svar. 15 no.7271-80 Jl "62, (MIRA 1537) 


- 1. Ordena Trudovogo Krasnogo Znameni institut elektrosvarki ineni 
Ye,0. Patona AN USSR. 
(Steel, Stainlass--slding) 
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KAKHOVSKIY,. Nikolay Ivanovich [Kakhovs'kyi, M.I.], kand. tekhn.nauk; 
DEREVETS, S.K., red. izd-va; STARODUB, T.0,, tekhn. red, 


[A manual on electric welding]Posibnyk elektrozvarnyka. Kyiv, 
Derzhtekhvydav URSR, 1962, 302 p. (MERA 16:2) 
(Electric welding--Handbooks, manuals, etc.) 
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KAKHOVSKIY, MN, I.; YUSHCHENKO, K, A.; YUSHKEVICH, 2, V.; ISTRINA, 2. F. 


Electric are welding of corrosion resistant OXn21N@42T 
ferritic-austenitic steel, Avtom. svar. 15 no,1ls 16-24 
N 62, (MIRA 15:10) 


1. Ordena Trudovogo Krasnogo Zrameni Institut elextrosvarki 
imeani Ye, 0, Patona AN UlrSSR (for Kakhovskiy, suena 
Yushkevich). 2. Vsesoyuanyy nauchno-issledovatel'skiy i 
konstruktorskiy institut khimicheskogo mashinestroyeniye 
(for Istrina), 


(Steel, Stainless—Welding) 
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KAKHOVSKIY, N.I.; FARTUSHNYY, V.G.; YUSHCHENKO, K.A.; DIDEBULIDZE, D.V. 
—_— aa 
Investigating intercrystalline corrosion in the weld metal 
gone in welded Kh28AN steel. Avtom. svar. 15 no.12:1-8 
D '&. (MTRA 16:2) 


1. Ordena Trudovogo Krasnogo Znameni institut elektrosvarki 
imeni Ye.O. Patona AN UkrSSR. . 
(Chromium steel]—Welding) 
(Metals, Effect of temperature on) 
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KAKHOVSKIY , Nikolay Ivanovich, kand, tekhn. nauk; GOTAL'SKIY, 
~Xuzef Nikolayevtell, Kand.@u@@its'wauk; PATON, Viadipir e 
-Yexggutyevich, kand, tekhn, nauk; TRUSHCHENKO, Anton 
Antonovich, inzh.; ZVEGINTSEVA, K.V., nauchn. red.; 
GORYUNOVA, L.K., red.; NESMYSLOVA, L.M., tokhn.red. 


[Technology of mechanized arc and electric slag welding] 


Tekhnologiie mekhanizirovannoi dugovoi i elektroshlakovoi 
svarki. fay] N.I.Kakhovskii i dr. Moskva, Proftekhizdat, 
1963. 383 pe (MIRA 1731) 

(Electric welding--Equipment and supplies) 
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iA | Welding thin-sheet Keg AH “(e28i0) steel with 
vin Page ; i . 


ey. PERIOD 


ae ‘TEXT: 
oper: cents. é 0, Uh; Mn: 0.613: SLO. Bare ‘or 25.7) 
- ‘chanical | Frogerts fas of the steel in finished state. arbi: 
668 6.21 kg/mm; i. 4s = 20,88; - Ya 66.6%; an 3 = 616. Kgn/ow 
_ with a closed arc welding wire CB-08 X 19H 9. 82C. 2 (sv-08 
. CB +08. X 20H 917-2. (Sv-O8kn2cngc7T), 2 inm in: diameter, werd: m 
with flux -AlT-26 (AN-26); for welding ‘in'CO> (140 = 150’ anipis current; 
| are voltage,-30 m/nour welding speed) wire. Ox 20HOC2HT I, (08% SRLPONGSAETY 
“ol was employed. The butts were welded: onia’ copper. backin; 
: ‘results are obtained. Steel Kh28aNn. can: be Pagewand aed: 
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DOLGINOV, I.M., inzh.; IL'YENKO, N.P., inzh,; KAKHOVSKIY, N.I., kand,tekhn. 
: nauk; YUSHCHENKO, K.A., inzh. Se ee 


Adoption of OKh21N5T steel welding in the chemical machinery indus- 
try. Mashinostroenie no.4:67-70 Jl-Ag  '63, (MIRA 17:22) 


1, Kiyevskiy zavod "Bol'shevik" (for Dolginov, I).'yenko). 2, Insti. 
tut oe im. Ye.0,Patona AN UkrSSR (for Kakhovskiy, Yush- 
chenko), : 
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KIT (aa Te) » OX17T (OKh1 72), X27M2T (Kal 7M2z 


2) 4257 (knest) ferritic corrosion-resistant steel: 

-} ratio of the content of stabilizers (titanium, ‘colt 

~ = that of cazton on the Antercrystelline ‘sorrosion: Yr 

metal at thé welds. Recommendations are. given con, 
as Ai gisichsonion ratio, and the nickel. content in: w 
; denam, vanadium.or manganese. It is. recommended’ ¢ 

; ie and ferritia or ferritic and austenitic 27 or more cueing struct 
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KAKHOVSKTY , N.I.; YUSHCHENKO, K.A, 


Effect of the welding heat on the microstrueture and properties 
of 21-3 and 21-5 type ateels, Avtom, svar, 16 no.10#15-25 
0 '63, ~ (MIRA 16:12) 


1. Institut elektrosvarki imeni Y.0,. Patona AN UkxSSR. 
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KAKHOVSKIY, NeI.3 YUSHCHENKO, K.Ae; YUSHKEVICH, 2.V.3 BABAKOV, A.A.3 
KAREVA, YeoN.; SHARONOVA, TN. 


Blectric arc welding of corrvsion-resistant ferrite-austenite 
steels of the type 21-3 and 21-5, Avtom. svar. 16 no.12:49-57 
D '63, (MERA 17:1) 


1. Institut elektrosvarki imeni Patona AN UkrSSR (for 
Kakhovskiy, Yushchenko, Yushkevich). 2, TSentral'nyy nauchno 
issledovatel'skiy institut chernoy metallurgii (for Babakov, 
Kareva). 3, Gosudarstvennyy nauchno-issledovatel'skiy i 


proyektnyy institut azotnoy promyshlennosti i produktov 
organicheskogo sinteza (for Sharonova), 
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bate “ORAL?NSGGAB steel, ChI8NLOT steal. 


.. ABSTRACT: “Effects of Short—time welding. heating and pry 
+... the corrosion resistance of the above steel and its wa 
-. ‘The. steel has been uséd-in the’ nitri 
| dioxide-blanketed submerged-are aut 
best welding conditions and. welding wire-were found. - 
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i mechanical properties, corrosion resistance, and) idudt Aity. Eh didn ie : 
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ABSTRACT: The mechanical and corrosion properties! of Cr-Ni. two-phase welded seans de- 
pend’ on the ratio between the amounte of ferrite and austenite they contain. In this 
connection, it was pf interest to determine more precisely thie ratio as well as the 
optimal content of’ Ni in seans i fi this kind. ms containing from 3 to 12% Hi were | 
arc-welded on plates. of OKh21N3T ‘i OKh21NST/steels by means of electrodes of 
OKh21N3T, OKh2INST and O6Kh1 SNOT 1 teels. Specimens of these seams were testad for 
intercrystalline corrosion and impact strength. The amount of the ferritic phase was 
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determined by the magnetometric method and by metallographic analysis. Findings: the 
Seams with optimal mechanical properties contain 20-22% Cr and 5-7% Ni, which corres- 
ponds to a content of 40-60% of the ferritic phase; such an amount of this phase in 
the seam may be assured by maintaining the ratio of austenite-forming elements to 
ferrite-forming elements, Megquiy/Cre uiv» &t 0.30-0.40. Seams containing less than 
4.5% Ni are more prone to intercrystalline corrosion, owing to the formation of @ 
Cr- and Ni-poor third phase representing the product of v ~~ M ‘transformation. These 
findings have made it possible to determine the optimal chemical composition of the 
metal as well as the composition of electrode wire of the 22-8 type for the arc 
welding of Cr-Mi ferritic-austenitic steels of the 21-5 and 21*6 types. Orig. art. 
has: 8 figures and 1 table. , 
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ABSTRACT: EITS6 (Khl2V2MF) high-temperature chromium Sisal belongs in the martensitic- 
ferritic class and is used to manufacture the blades of steam and g28 turbines as well as 
superheater tubes and steam lines, The article deals with the problem of selecting o flux 
which, in a combination with the use of specially developed EP-249 and EP-390 wire elec- 
trodes, would assure optimizing the chemical composition of the weld metal. Experiments 
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with the butt welding of 36 mm thick joints of E1756 steel showed that the AN-17 low-silicon 
oxidizing flux is the most syjtable for this purpose and facilitates best the separation of the 
slag crust, an¢ that EP-390' electrode wire. (Nb-free) is superior to EP-24 lectrode wire, 

‘ since Nb-free welds display a stress-rupture stength of 10 kg/mm? after 100,000 hr at 600°C 
and, moreover, during long-time tests, they display higher plasticity and impact strength. 4 
The optimal parameters of the butt welding of tubes measuring 273x36 mm in diametar were 
found to be: welding current 200-220 a, voltage 28-30 v, welding rate 10-12 m/hr (such a 
moderate of automatic welding regime is a prerequisite for obtaining a weld metal that is fires 


of hot cracks), with slow subsequent cooling (by not more than 160°C /hr). The cooling is 
followed by tempering at 740-760°C for 5 hr. The metal of the resulting weld displays 
satisfactory short- and long-time mechanical properties Orig. art. has: 6 figures and. 
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ABSTRACT: A technique for welding steel_KhL7AGLy and a combination of the latter 
with steel St3 in the presence of flux and of different inert gases (co, » argon) 
was developed. In addition, the usual mechanical properties and magnetic 
permeability, as well as the microstructure, of the steel Khl7AG1) were determined, 
The experimental results are presented in graphs and tables (see Fige 1). It was 
found that steel Kh17AG1 possesses high plasticity but tends towards embrittlement _. 
in the temperature interval 600--800C. Welding of the steel. should be carried out /* 
with electrodes having the same composition as the steel or, in some cases, with 
the OKHL8N9FBS rod. Welding of the combination Kh17ACLL -- a may be carried out 
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ABSTRACT: The effect of th chemical composition of stginless steel with low Ni 
content upon it corrosion(resistance pas been studied” The investigated steels 


were: OXh21N3T} OKh21N5T}°OKh21NGM2T! (I), Kh1YGILN3T,! and Kh 7AGL4/* Corrosive medis 
selected were: 0,.5N iron chloride lution, 3% solution of sodium chloride, 20% 


YY, which contains 21% Cr, 6% Ni, and 2% Mo, 


nitric acid, and sea water. Steex’ — 
was found to be most resistant to pitting under the described conditions. In general, 

it was established that resistance of heterogeneous ferrito-austenitic stainless 
steel to pitring is secured by an increase in Cr content and the presence of Mo. 
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